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It has been argued by Daryl Bern in his 2011 paper ^^' that 8 out of 9 experiments yielded 
statistically significant results in favour of the psi effect. It is pointed out in this short communication 
that many of the results in the above mentioned paper could be explained by using well known 
concepts in statistics such as Confidence Level and Standard Error of the Sample Mean. 

I. SECTION 1 

" " l "- It has been argued by Daryl Bern in his 2011 paper [^1 that 8 out of 9 experiments yielded statistically significant 

^-H ' results in favour of the psi effect, [retroactive infiuence by time reversing well-established psychological effects so 
f^ , that the individuals responses are obtained before the putatively causal stimulus events occur.] 

(N ■ 

1— I ' Let us consider the first experiment " Precognitive Detection of Erotic Stimuli" which had 100 participants with 36 

^ ^ . trials each[ 40 sessions showing randomly displayed 12 erotic and 24 non-erotic pictures and 60 sessions displaying 
18 erotic and 18 non-erotic pictures]. In each trial, the participants were asked to guess one of the 2 curtains behind 
which the picture would be displayed. The statistically significant(0.05) hit rate was reported to be 53.1% for the 
p__i' case of erotic pictures. Here the sample size is iV = 1560(40 * 12 -I- 60 * 18). 

.^^ ' Each trial in this experiment is a Bernoulli trial and can be modelled by a binary Random Variable (RV) Xi which 

• [ takes one of 2 values, or 1, to indicate the subject's guess. X^ is a Bernoulli RV and has a mean of 0.5 and standard 

C^ • deviation ai, = 0.5. Let us assume the null hypothesis that the population mean is 0.5. 
-(— > . 

C/3 . 
I— ', We then add all such guesses for the whole sample size of A^ = 1560 and then divide by N to estimate the sample 

N 

" ' [ mean. Hence we get another random variable Y = -i- > Xj which has an approximately Gaussian distribution 

jyv (Central Limit Theorem) with mean /ig and a standard deviation!^! Ug = -^ which is called the Standard Error 

00 ■ of the Sample Mean (SEM). 

p; 

r — . . Now we can compute the confidence interval(limits) of this approximately Gaussian Distribution, for a specified 

f^ Confidence Level. Confidence Level is given by the equation P{^ig — n* ag <Y<fig + n*ag) = erf{-y=) and refers 

^~~' ' to the probability that Y lies within the confidence interval (which is "n" times the standard deviation, computed 

. . I from the mean). Corresponding to 95% Confidence Level, confidence interval CI = 1.96 * ag I'^l. Hence we can write 

'>■ , the Confidence Interval as CI = 1.96 * -^. Given that ah = 0.5, we have CI — ^^ for a 95% Confidence Level. [We 

k> , can also consider other values of Confidence Level like 99% and so on] 

H ; 

Cu I A 95% Confidence Level implies that if we repeat this experiment M times, as M -^ cxd, for every 95 out of 100 

such experiments, the sample mean would be within this Confidence Interval CI = 2^, Which means that for every 

5 out of 100 such experiments, the sample mean would be outside this Confidence Interval CI = 2^ as Af — > oo. 
For finite M, for approximately 5 out of 100 such experiments, the sample mean would be outside this Confidence 
Interval C/= %§. 

VN 

For the experiment under discussion, N = 1560 and hence CI = "'^^ = 0.0248 and for approximately 5 out of 
100 such experiments, sample mean would be > 0.5 + 0.0248 — 0.5248 which is close to observed hit rate of 0.531. If 
we consider a 99% Confidence Level, corresponding Confidence Interval CI = 2.5 * — S= = 0.0316 [ erf{^) = 0.99] 
and for approximately 1 out of 100 such experiments, sample mean would be > 0.5 -|- 0.0316 = 0.5316 which is close 
to observed hit rate of 0.531. Daryl Bern's experiment could very well have been one such experiment(l out of 100 
experiments). The reason why other groups have not succeeded in replicating Daryl Bem's results could be the fact 
that their experiments fell in the other 99 out of 100 experiments category. This argument could be applied to other 
8 experiments by Daryl Bem. 



If we repeat this experiment M times where M is large and average across the ensemble, the sample mean may get 
closer to the expected population mean of 0.5. 

Which means that when a certain experiment produces anomalous results with 0.05 statistical significance, this 
means that the results correspond to 95% Confidence Level and the anomalous results are to be expected for 5 out of 
100 such experiments for which the sample mean would be outside this Confidence Interval CI — 2^. If we repeat 
that experiment M times where A/ is large and average across the ensemble, the sample mean may become closer to 
the expected population mean of 0.5. Or if the results are truly anomalous, the sample mean averaged across the 
ensemble will remain closer to the anomalous sample mean. 

The same argument could be applied to opinion polls published by organizations like Gallup. 
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